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KINGDOM OP THE NETHSRl4Ain3S 
mdustrlal Property o€£ice 



It is hereby declared that 341 che Necherlanda, on 16 January 2001, 
under number 1017122, 
in Che name of: 

VAN SOOSNE'S TfUlNSMZSSZB B*V. 

in Tllburg 

an applxcacion for a parent waa filed for: 

'^Tranaverde element for a drive belt for a concinuoualy variable 
transmission'' 

and Chan the attached documents correspond to the originally filed 
documents . 



Rijawijk, 31 January 2005 



The Director of the Industrial Property Office, 
on his behalf. 



Mrs. D,I*.M. Brouwer 
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ABSTRACT 



A transverse element C23) for a drive belt for a continuously 
variable cranamission is dxecloaed. The drive belt ccMnprlsea two 
endless carriers (20). wherein transverse elements (23) are 
continuously arranged along the entire length of the carriers (20) , 

The transverse elements (23) are on both sides provided with 
recesses (30) for at least partially receiving the carriers (20) , 
Purthennore, the transverse elements (23) comprise supporting 
surfaces (3l) for supporting Che carriers (20). as well as pulley 
sheave contact surfaces (32) for the purpose of contact between the 
transverse elements (23) and pulley sheaves of the continuously 
variable tra^mission. 

A convex transition region (33) which has two pares having 
Oifferent curvature ra4ii la elcuated between a pupporcing surface 
(31) and a pulley sheave contact surface (32), wherein a first 
curvature radius of a first part at the side of the supporting 
surface (31) is larger than a second curvature radius of a second 
pare at the side of the pulley sheave contact surface (32) . 



Publish with figure 3a 
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Title: Transverse element for a <irivfi belt for a continuously 
varia]3le cransmlsBion 



The present invention relacea to a tranaverae element for a 
Orive belt for a continuously variable cransmisaion having two 
pulleya having an at least partially conical contact surface for 
pairwiae enclosing of che drive belt, each pulley being cooqpoaed of 
5 two pulley sheaves, the drive belt comprising two endXeaa carriers 
and transverse elements which are placed againsc each oUier in axial 
direction of che drive belt, wherein two subsequent cranaverse 
elewencs are tilcable relative to each other about a contact line, 
and wherein the cransverse elements on both sides are provided with 

10 a supporting surface for supporcxng a carrier, which supporting 
surface cronsforma into a pulley sheave contact surface being 
designed to abut against a contact surface of a pulley sheave, 
through a transition region. 

Such a transverse element is generally known, and is designed 

15 for application in a drive belt for a continuously variable 

transmission. Such a drive belt coinprises two bundles of endless 
bands being shaped like a closed loop, which function aa carriers of 
a number of transverse elements. The transverse elements are 
continuously arranged along the entire length of the bands, in order 

20 for them to be able to transmit forces v^ch are related to a 
movement of the drive belt during operation. 

The transverse elements are on both sides provided with 
recesses for at least partially receiving the bundles of bands. 
Further, the transverse elements comprise supporting surfaces for 

2S supporting the bundles of bands. 

Furthermore, for the purpose of contact between the transverse 
elements and the pulley slieaves of the continuously variable 
transmission, tne transverse elements on both sides are provided 
with pulley sheave contact surfaces which are divergent in the 

30 direction of tbe supporting surfaces. A supporting siarface and a 
pulley sheave contact surface being situated at one side of a 
transverse element are connected to each other through a convex 
transition region. In the case of Known transverse elements, the 
transition region has the same curvatxure radius along its entire 

35 length. 
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In caae of a relaclvely small value being cliosen for che 
curvature radius of the transition region, for exatnple 0.3 mm, an 
advantage is that a relatively large pulley sheave contact surface 
is obtained. Another advantage is that also a relatively large 
5 supporting surface results. However, there are also a nurobar of 
diaaclvantages associated with the choice of a relatively small 
curvati»:e radius. 

A first disadvantage is connected to the production process of 
the transverse elements. The transverse elements are formed from 

10 basic products being obtained by means of cutting. In practice, it 
was found that in case of a relatively small curvature radius of the 
transition region upsets arise in said region during further process 
steps, probably as a result of mutual contact between ^he basic 
products, or as a result of a finishing process, like in particular 

X5 tumbling. Tranoverpe elemencs wherein thia is che case can cause 
damages onto the bands, especially in case of the assembly of the 
drive belt, wherein the carrier is pushed into a recess of the 
transverse element along the transition region. Damages to the bands 
increase the chance of for example breaking of the bands. 

20 A second diaadvancage is that a transition region having a 

relatively small curvature radius is more sensitive to damage than a 
transition region having a larger curvature radius. This effect is 
being contributed to by (Hertz) contact tensions which in first 
order are inversely proportionate to the curvature radius and which 

25 can occur xn the transition region during finishing processes of the 
basic products of the transverse elemencs and during assembly of the 
drive belt, h damage o£ the transition region can cause a damage of 
the bands, as already indicated in the above. 

It is crue that applying a larger curvatiure radius for the 

30 transition region offers a solution to above-mentioned 

disadvantages, but in chac case, a decrease of the pulley sheave 
contact surface occurs as ii^portant disadvantage. Another 
disadvantage is that a decrease of the supporting swface occurs, in 
a similar manner. 

35 It is an object of the present invention to shape the 

transition region such that the disadvantages of a small curvature 
radius are totally or at least partially dissolved, without nhe 
occurrence of disadvantages of a large curvature radius. According 
to the present invention^ this Object is achieved by providing for a 
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cransverse element of cbe cype being mentioned in the first 
paragraph, which ia characterized in that the transition region 
comprises cwo parts having different curvature radii, wherein a 
first curvature radius of a first part near the aide of the 
S supporting surface Is larger than a second curvature radiud of a 
second part near the side of the pulley sheave contact siirface. 

According to the invention, a conibination of two curvature 
radii xq applied for the design of the transition region. 

ijear the side of the sxjpporting surface, the transition region 

10 has a relatively large curvature radius of for exainple l.o ram. Aa a 
result, a totally smooth surface will be obtained for the first part 
of the transition region during a finishing process of the basic 
producta of the transverse elements. Moreover, damage of the first 
part will occur less easy. An advantageous effect of this is that 

15 t^he chance of damage c£ che bands is very small. 

Near the side of the pulley sheave contact surface, the 
transition region has a relatively small curvature radius of for 
exai^ple 0.3 mm. Consequently, a relatively large pulley sheave 
contact surface is obtained. 

20 In an advantageous embodiment of the transverse element 

according to the invention, the contact line intersects the pulley 
sheave contact surface. This is advantageous in connection to the 
stability of the transverse elements during a movement of the drive 
belt. 

25 in a further advantageous embodiment of the transverse element 

according to the invention, the pulley sheave contact surface has a 
surface being corrugated by means of bulges, wherein the pulley 
sheave contact surface is connected to the second part of the 
transition region through a bulge. In that case^ the second part 

30 having the relatively small curvature radius transforms directly 
into the bulge. 

Furthermore, the present invention relates to a drive belt 
being provided with transverse elements according to the invention, 
3S as well as to a continuoiisly variable transmission being provided 
with said drive belt. 

The invention %^11 be explained in more detail on the basis .of 
the following description of a transverse element according to the 
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invencion wich reference to the drawing, in which equal reference 
signd designace equal or similar pares, and in which; 
figure 1 is a diagrammatical transverse view of a continuously 
variable transmisaion having a drive belt; 
5 figure 2 is a diagrammatical longitudinal view of a part of the 
transmission having the drive belt, which is shown in figure 1; 
figure 3a is a transverse view of a transverse element and carriers 
of the drive belt; 

f igure 3t> is a longitudinal view of a section along the 'line A-A of 
10 the traneverse element which is shown in figure 3a; 

figure 4a is a transverse view of a detail of a transverse element 
according to a first preferred embodiment of the invention; and 
figure 4b is a transverse view of a detail of a transverse element 
according to a second preferred embodiment of the invention. 

IS 

Figure I shows diagrammatically a continuously variable 
transmission* such as for utilization in a motor vehicle. The 
continuously variable transmission is indicated in general by the 
reference sign 1. 

20 The continuously variable transmission I comprises two pulleys 

4 and 5 being arranged on separate pulley shafts 2 and 3. An endless 
drive belt 6 being shaped like a closed loop is arranged around the 
pulleys 4 and 5 and serves for transmitting torque between the 
pulley shafts 2 and 3. The pulleys 4 and 5 are each provided with 

25 two conical sheaves 7 and 8 respectively 9 and 10, which 

collectively form a partially conical receiving groove ll in which 
the drive belt 6 is received. 

The transmission ratio of the continuously variable 
transmission is determined by the ratio of the running radii of the 

30 drive belt 6 in the receiving groove 11 of the pulleys 4 and S. The 
running radii can be varied by mutually displacing the pulley 
sheaves 7 and 8 respectively 9 and 10 with the assistance of 
displacing means, which are not depicted for the saKe of the 
simplicity. For this purpose « at least one of cbe pulley sheaves 7 

35 and 8 respectively 9 and 10 is arranged in an axially movable 

manner. For the purpose of transmitting torque between the pulley 
shafts 2 and 3, the drive belt 6 is clamped inside the receiving 
groove 11 of the pulleys 4 and S with a certain clamping force. 
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In figured 2 and 3a, the drive beic 6 is depicted in more 
detail. The drive belt 6 comprises two endless carriers 20 being 
disposed nexc to each other, which in this epcample are each composed 
of a number of bands 21 fbrming a bundle of bands 22. Along the 
entire length of the carriers 20, transverse elements 23 are 
arranged, wherein the transverse elements 23 are mutually adjacent 
to each other and are movable in axial direction relative to the 
carriers 20. For the sake of the simplicity, in figure 2 only a few 
of these transverse elements 23 are shown. 



10 



in figure 3a, the carriers 20 and the transversa element 23 are 
depicted in transverse view* The transverse element 23 is on both 
sides provided with receeses 30 in vriiich the bundles of bands 22 are 
partially received. Moreover, the transverse element 23 comprises on 
15 both sides aupporcing ourfacee 31 on which the bundles of bands 22 
are supported. 

Furthermore, the transverse element 23 comprises on both sides 
pulley sheave concacr surfaces 32. When the transverse element 23 is 
inside the receiving groove, contact between the cransverse element 

20 23 and a contacc siirface of the pulley sheave is established through 
said pulley sheave contact surface 32- A pulley sheave contact 
surface 32 and a supporting surface 31 which are situated at one 
side of the transverse element 23 transform into each other through 
a transition region 33. 

25 Two subsequent transverse elements 23 are riltable relative to 

each other abouc a concact line 34 which extends between the two 
cransverse elements 23 . As is shown in figure 3b. the contact line 
34 is situated at the position where a slanting pare 36 of a back 
surface 35 of the transverse element 23 is connected to a straight 

30 part 37 of said back surface 35. When transverse elements 23 move 
through, for example, the receiving groove in one of the pulleys 
during a movement of the drive belt, the mutual contact between two 
subsequent cransverse elements 23 is guaranteed along the concact 
line 34* 



35 



In figure 4a, a detail of che transverse element according to a 
first preferred embodiment of the invention is depicced. With this, 
the transition region 33 is shown, and also adjacent parts of on che 
one hwd the supporcing surface 31 and on the ocher hand che pulley 
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sheave contact diarface 32. According to the invention, the 
tranaxtioA region 33 comprises two parts having two different 
curvature radii. Furchermore, a firsc curvature radius of a first 
pare 40 being situated at the side of che supporting surface 31 is 
5 larger than a second curvature radius of a second part 41 heing 
situated at che sight of the pulley sheave contact surface 32. 

A suitable value of the first curvature radius is wxchin a 
range of 0.5 mm to 3.0 mm, wherein* according to che invencion, the 
value oi the first curvature radius is higher than the value of the 
10 second curvature radius. Preferably r the first curvature radius has 
a value of 1.0 mm* 

Suitably « the second curvature radius is smaller than 1.0 mm« 
and» according to the invention, is also smaller than the first 
curvatiire radius. Preferably^ the second curvature radius has a 

IS value o£ 0.3 

In figure 4a, two possibilities of the known design of the 
transition region having one curvature radius are depict^ed through 
dotced lines. A dotted line being indicated by the reference numeral 
42 shows a possibility having a relatively large curvature radius, 

20 while a dotted line being indicated by the reference numeral 43 

shows a possibility having a relatively small curvature radius. In 
this way. insight is provided on the fact that a large curvature 
radius relative to a small curvature radius has the advantage that 
the transition region 33 has a smaller curvature and consequently is 

25 less sensitive to damages. This also iii^lies that a large curvature 
radius relative to a small curvature radius has the disadvantage 
that the pulley sheave contact surface 32 is smaller, in the shown 
example of a large curvature radius, the contact line 34 intersects 
che transition region 33. This has a disadvantageous effect on the 

30 atability of the trans verae element during a movemenc of che drive 
belt. In such a case, when the transverse element is inside the 
receiving groove between a pair of pulley sheaves « the transverse 
element will sooner be inclined to perform an undeaired and 
disadvancageous cxlcing movement as a result of the relatively large 

35 radial distance between the contact line 34, where during a movement 
of the drive belt a pushing force is applied between the transverse 
elements, and an effective point of application on the pulley sheave 
contact surface 32 of the frictional force which appears between the 
cransverse element and a pulley sheave. 
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wheOf in figure 4a, che tranaxcion region according to the 
Invencion Is con^ared uo on Che one hand a cranalclon region having 
one relatively large curvature radius and on the other hand a 
transition region having one relatively small curvature radiu3, the 
5 advantaged of the design according to Uie invention appear clearly. 
By meana of che application o£ two curvature radii, a design of the 
transverse element wherein the contact line 34 intersects the pulley 
sheave contact surface 32 id po8sihle« and wherein the contact line 
34 is also Situated at relatively sinall distance from the supporting 

10 surface 31, and wirh than from the carriers of the drxve helt. This 
contributes in a positive way to the stability of the cransverse 
element during a movement of the drive helt. Moreover, the first 
part 40 of the cransitxon region 33 has a relatively small 
curvature, as a result of which the chance of damage is much smaller 

XS cnan in case ot a larger curvacure. 



In figure 4h, a decail of the transverse element according to a 
second preferred embodiment of the invention is depicted. Just like 
in figure 4a« the transition region 33 is shown, and also ad^Jacent 

20 parts of on the one hand the supporting surface 31 and on the other 
hand uhe pulley sheave concacc surface 32, 

Xn this second preferred embodiment « the pulley sheave contacc 
surface 32 has an otherwise known surface being corrugaced by means 
of bulges 50. In this embodlnient, the pulley sheave contact surface 

25 32 is designed to concact a contact siurface of a pulley sheave 
through the hulges 50. 

Preferably, the pulley sheave contact surface 32 ia connected 
to the transition region 33 through a bulge, as is shown in figure 
4b. Consequently, the second part 41 of che cranaxtion region 33 

30 transforms directly into che bulge. An advantage of this design is 
chat the pulley sheave concacc surface 32 excends beyond the concacc 
line 34 as far as possible. 

will be clear to a person skilled in ths art thac the scope 
35 of che present invention is not limited to the examples diacussed 
above, but chat several amendments and modifications chereof are 
possible without: deviating from the scope of the invention as 
defined in the appended claims. 
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CLAIMS 



1. Transverse element for a drxve l>eXt for a concinuously variable 
transmission having two pulleys having an at least partially conical 
contact surface for pairv^se enclosing of the drive belt« each 
pulley being coinpoaed of two pulley sheaves, the drive belt 

5 coRiirising two endleas carriers and transverse elements vAiich are 
placed against each other in axial direction of the drive belt, 
wherein two subsequent transverse elements are tiltable relative to 
each other about a contact li^e, and wherein the transverse elements 
on both sides are provided with a supporting surface for supporting 

10 a carrier, which supporting surface transforms into a pulley sheave 
contact surface being designed to abut against a contact surface of 
d pulley sheave, through a transition reg^-on, charactesrized in that 
Che transition region (33) comprises two parts UO, 41) havijig 
different curvature radii, wherein a first curvature radius of a 

15 first part (40 ) at the side of the supporting surface (31) is larger 
than a second curvature radius of a second part (4l) at the side the 
pulley sheave contact surface (32) * 

2. Transverse element according to cl^im 1, characterized in that 
20 the contact line (34) intersects the pulley sheave contact surface 

(32). 

3. Transverse element according to claim l or 2, characterized in 
that the pulley sheave contact surface (32) has a surface be3.ng 

25 corrugated by means of bulges (50), wherein the pulley sheave 

contact surface (32) is connected to the second part (41) of the 
transition region (33) through a bulge. 

4. Transverse element according to any of the preceding claims, 
30 characterized in that the first curvature radius is within a range 

of 0.5 mm to 3.0 mm. 

5. Transverse element according to claim 4, characterized in that 
the first curvature radxus is approximately 1.0 mm. 

35 

6. Transverse element according to any of the preceding claims. 
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charaocerized xn cX^z ^ne second curvature radius is smaller cban 
l.Q mm. 

7. Transverse element according claim 6, characterized in chat 
5 the second curvature radius is approximately 0.3 mm. 

8. Drive belt for a continuously variable transmission having t%fo 
pulleys having an at lease partially conical contact surface for 
pairwise enclosing of the drive belt, each pulley being composed of 

10 two pulley sheaves, the drive belt comprising two endless carriers 
and transverse elements according to any of the preceding claims, 
wherein the transverse elements are placed against each other xn 
axial direction of the drive belt, 

15 5. continuously variable tranamiesi^n, such ao for ucilization in 
a motor vehicle* provided with a drive belt according to claim 8. 
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Fig. 1 
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Pig. 3b 
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